Summary. We studied in meroxenic lambs, i.e, in lambs with a simplified digestive microflora, the effect of the microflora on the quantities of solid feed intake and on the main digestive parameters in the rumen.
involved in the rumen, the microbial conponents need to be simplified by using animals with a reduced number of bacterial and protozoal species.
The gnotobiotic conditions used to study the relationship between host and digestive microflora in monogastrics can also provide an interesting approach to the study of host-microflora-microfauna interactions in ruminants. Up until now, studies involving gnotobiotic ruminants have remained limited in scope. In the main works (Mann and Stewart, 1974 ; Lysons et al., 1971 Wallace, 1979 ; Barr et al., 1980 ; Hobson et al., 1981 ) , lambs were inoculated with a number of bacterial species varying from five to eleven according to the animals. With these lambs, the functions for which the bacteria were chosen could be verified and some aspects of the role of rumen bacteria in physical development could be shown. These studies demonstrated the extreme difficulty in successfully establishing cellulolytic bacteria in the rumen of gnotobiotic animals, and good growth in gnotobiotic lambs on a fibrous diet has not been obtained (Mann and Stewart, 1974) . More success has been achieved in rearing lambs and reproducing rumen function when starchy feeds are used (Hobson et a/., 1981) . Difficulties in establishing cellulolytic bacteria were also reported by Males (1973) who failed to established Bacteroides succinogenes in sheep raised in isolation from birth. This is why we used « meroxenic lambs », i.e. axenic lambs inoculated with a fraction of the rumen microflora of conventional animals, to study the ecological factors determining the establishment of cellulolytic bacteria and protozoa in the rumen. This fraction of the microflora which was inoculated, although not completely known, was obtained by simplifying the microflora of conventional animals by successive dilutions (Fonty et al., 1983) . The long-term aim is to determine the minimal flora that must be present in the rumen to allow cellulolytic bacteria and ciliate protozoa to be established. The kinetics of the establishment of cellulolytic bacteria (B. succinogenes) and of two genera of protozoa (Entodinium and Polyplastron) in the rumen of these meroxenic lambs has been described in a previous study (Fonty et al., 1983) . The aim of the present paper was to evaluate the effect of flora complexity on changes in the main parameters of digestion in the rumen of these meroxenic lambs. The results are compared with those obtained on conventionally-reared lambs.
Material and methods 1. Meroxenic /ambs. -The techniques for obtaining and raising the animals used have been described previously (Fonty et al., 1983) . The origin and composition of the inocula used is shown in figure 1 and Jouany (1982) , ammonia nitrogen (NH 3 N) by the method of Weatherburn (1967) modified by Michel (1971) (Fonty et al., 1983) . After inoculating the 7.5 x 10-8 dilution, the concentration dropped considerably « 2 mM/1).
III. Conventional lambs.
The food intake ( fig. 3 ) of these lambs, which was about 100 to 150 g per day until fifth week, increased rapidly after weaning and reached 1 kg/day the ninth week, and 1.2 kg at 4 months.
Until the lambs were 40 days old, their VFA concentration ( fig. 10 ) was low and variable, depending on the lambs. Then, it increased regularly and reached about 100 mM/I two hours after feeding at the age of 60 days. The percentages of the VFA mixture were the following : acetic acid (60-62 %), propionic acid (23 to 28 %), butyric acid (7 to 10 %), other acids (3 to 5 %).
The ammonia nitrogen concentration ( fig. 10) was high during the first month (250 to 400 mg/1). Then it decreased markedly until the lambs were 50 days old (50 to 150 mg/I before feeding and 30 to 100 mg two hours afterwards) .
Discussion.
The amounts of solid feed consumed by the animals varied, firstly, as a function of inoculum complexity and, secondly, depending on the age when inoculation was performed. In contrast, these amounts of solid feed were not modified by the presence of ciliate protozoa. On the whole, intake was high in animals that received inocula with complex bacterial compositions (10-6 and 10-7 dilutions) and was low, particularly up to 2 months of age, in lambs receiving simplified inocula (10-8 dilutions) . In other respects, solid feed intake was both more rapid and quantitatively greater in lambs inoculated from the first week on (group B) than in lambs inoculated from the third week on (group A). Early inoculation of animals soon after birth thus favours the intake of solid food and the development of the rumen. This relationship between flora complexity and feed consumption is a particularity of the ruminant. Indeed, Lukey (1965) found no differences in food intake among comparable groups of germ-free and conventional rats. In some cases, intake was greater in germ-free rats (Combe et a/., 1965) or mice (Gordon, 1968) , and Szylit and Chariet (1981) showed that gross energy intake was slightly higher in monoxenic and axenic chickens than in holoxenic ones.
There is also a good relationship between the development of rumen function and flora complexity. Thus, the VFA concentration, measured two hours after feeding, was much higher in animals which receved more complex inocula and consumed greater quantities of food lambs A(lo-6 ), A(lo-7 ) and BdO' S )).
Nonetheless, the VFA concentrations were clearly lower than those measured in conventional animals of the same age receving the same feed (50 to 80 mM/I instead of 95 to 120 mM/I).
The percentage composition of the VFA in the rumen was also greatly influenced by the type of inoculum used. For example, until week 7 acetic acid alone was present in animals which received the 10-8 dilutions of inocula A and B ( fig. 6 and 9 (Fonty et al., 1983) in these same lambs inoculated with dilutions greater than 10-7 , that the establishment of cellulolytic bacteria is very difficult and even impossible in some cases. That early inoculation of animals is a factor favouring fermentation and digestive activities in the rumen is probably related to the action of bacteria on papilla, rumen mucosa, and digestive tract development (Lysons et al., 1976 b) . In this study we used an approach to host microflora relationships which consisted of inoculating axenic lambs with more and more simplified fractions of flora obtained from conventional animals. Although this approach is often used in monogastrics, it has never been applied, to our knowledge, to the preruminant. But in monogastrics, this model was used to study a specific microbiological problem (Ducluzeau et al., 1977 ; Sacquet et al., 1979) , not a nutritional one.
Our study confirms the difficulties encountered in the management of gnotoxenic lambs. It also demonstrates the interactions between the host and its microflora as well as interactions between the diverse bacterial species which permit the rumen to function. This is not entirely due to the presence of a dominant flora but also to a number of other species which play an important symbiotic role in the rumen and are often underestimated.
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